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WHAT IS CLAIMED IS: 

1. A microprocessor system, comprising a central 
processing unit, a dynamic random access memory/; a bus 
connecting said central processing unit to saia dynamic 
random access memory, and multiplexing meansyon said bus 
between said central processing unit and /said dynamic 
random access memory, said multiplexing means being 
connected and configured to provide row ^ddresses, column 
addresses and data on said bus. 

2. The microprocessor system /of Claim 1 in which 
said multiplexing means includes A plurality of latches 
for providing the row addresses /to said dynamic random 
access nemory. 




rstem, comprising a central 
bus connecting said central 
Memory, and means connected to 



3 . A microprocess 
processing unit, a memo 
processing unit to said 
said bos for fetching /instructions for said central 
processing unit on saifa bus, said means for fetching 
instructions being configured to fetch multiple sequential 
instructions in a single memory cycle. 



4. The microprocessor system of Claim 3 in which 

2 5 said central processing unit includes an arithmetic logic 
unit and a f i/st push down stack connected to said 

lq^ic unit, said first push down stack 
Is for storing a top item connected to a 
>f said arithmetic logic unit and means for 

3 0 storing a pfext item connected to a second input of said 
arithmetic/ logic unit, said arithmetic logic unit having 
an outpuv connected to said means for storing a top item. 



arithmetic 
including m 
first input 
storing a 



5/ The microprocessor system of Claim 4 additionally 
35 comprising a second push down stack, said means for 
staring a top item being connected to provide an input to 
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said second push down stack. 

6. The microprocessor system of Claim 5 in .which 
said second push down stack comprises a register fiCle and 

5 said means for storing a top item and said register file 
are bidirectionally connected. / 

7. The microprocessor system of Claim additionally 
comprising means connected to said means for fetching 

10 multiple instructions for determining if multiple 
instructions fetched by said means fotf' fetching multiple 
instructions require a memory accesfs, said means for 
fetching multiple instructions /retching additional 
multiple instructions if the multiple instructions do not 

15 require a memory access. / 

8. The microprocessor system of Claim 3 in which 
said microprocessor sydtj ^m,/ in cluding said memory, is 
contained in an integrated circuit, said memory is a 

2 0 dynamic random access mempry, and said means for fetching 
multiple " instructions/ includes a column latch for 
receiving the multiple /instructions. 

9. The microprocessor system of Claim 3 additionally 

2 5 comprising an instruction register for the multiple 

instructions connected to said means for fetching 
instructions, me4ns connected to said instruction register 
for supplying The multiple instructions in succession from 
said instruction register, a counter connected to control 

3 0 said means / for supplying the multiple instructions to 

supply the/ multiple instructions in succession, means for 
decoding /the multiple instructions connected to receive 
the multiple instructions in succession from the means for 
supplying the multiple instructions, said counter being 
35 connected to said means for decoding to receive 
incrementing and reset control signals from said means 
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for decoding, said means for decoding being configured to 
supply the reset control signal to said counte/ and to 
supply a control signal to said means toy fetching 
instructions in response to a SKIP instruction in the 
5 multiple instructions. / 

10. The microprocessor system of Claim 9 

additionally comprising a loop counter connected to 
receive a decrement control signal f/om said means for 
10 decoding, said means for decoding /oeing configured to 
supply the reset control signal to/ said counter and the 
decrement control signal to said Loop counter in response 
to a MICROLOOP instruction in the/multiple instructions. 

15 11. The microproaeasor system of Claim 3 

additionally comprising /^n/ instruction register for the 
multiple instructions cc^tfe&ce£ to said means for fetching 
instructions, means connected to said instruction register 
for supplying the multiples instructions in succession from 

20 said instruction register, a counter connected to control 
said means for supplying the multiple instructions to 
supply the multiple i/nstructions in succession, means for 
decoding the multiple instructions connected to receive 
the multiple instructions in succession from the means for 

25 supplying the multiple instructions, said counter being 
connected to /said means for decoding to receive 
incrementing and reset control signals from said means 
for decoding, /said means for decoding being configured to 
control saio counter in response to an instruction 

30 utilizing a variable width operand, and means connected 
to said counter to select the variable width operand in 
response/to said counter. 

12. A microprocessor system, comprising a central 
3 5 processing unit, a dynamic random access memory, a bus 
connecting said central processing unit to said dynamic 
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random access memory, a programmable read only memory 
containing instructions connected to said bus, /means 
connected to said bus for fetching instructions for said 
central processing unit on said bus, said means for 
5 fetching instructions including means for assembling a 
plurality of instructions from said programmable read only 
memory and storing the plurality of instructions in said 
dynamic random access memory. / 

10 13. A microprocessor system, comprising a central 

processing unit, a direct memory access processing unit, a 
memory, a bus connecting said centr^tfT^Vrocessing unit and 
said direct memory access processdria unit to said memory, 
said memory containing instroict^iis^ f or said central 

15 processing unit and said direct memory access processing 
unit, said direct memory access pro/cessing unit including 
means for fetching instructions for said central 
processing unit on said bus and for fetching instructions 
for said direct memory access processing unit on said bus. 

20 / 

14. A microprocessor sy/tem comprising an arithmetic 
logic unit, a first push ydown stack connected to said 
arithmetic logic unit, /said first push down stack 
including means for storing a top item connected to a 

2 5 first input of said arithmetic logic unit and means for 

storing a next item c/bnnected to a second input of said 
arithmetic logic - unite, said arithmetic logic unit having 
an output connected /to said means for storing a top item, 
a register file, said means for storing a top item being 

3 0 connected to provide an input to said register file. 

15. The inicroprocessor system of Claim 14 in which 
said register /file comprises a second push down stack and 
said means for storing a top item and said register file 

35 are bidirectiionally connected. 



A-50412/WEH 



# 

- 68 - / 

16. A data processing system, comprising a 
microprocessor including a sensing circuit ajrtd a driver 
circuit, a memory, and an output enable lime connected 
between said memory, said sensing circuit and said driver 

5 circuit, said sensing circuit being configured to provide 
a ready signal when said output enable/ line reaches a 
predetermined electrical level, said miyroprocessor being 
configured so that said driver cirfcuit provides an 
enabling signal on said output enable/line responsive to 
10 the ready signal. / 

17. The data processing system of Claim 16 in which 
the predetermined electrical leve£ is a predetermined 
voltage. / 

15 / 

18. The data processing >^y^rtem of Claim 17 in which 
said memory is a dynamic raiytojp access memory. 

19. A microprocessor system, comprising a central 

2 0 processing unit and a ring counter variable speed system 

clock connected to said central processing unit, said 
central processing unit and said ring counter variable 
speed system clock being provided in a single integrated 
circuit. / 
25 / 

20. The microprocessor system of Claim 19 
additionally comprisyig an input/output interface 
connected to exchange doupling control signals, addresses 
and data with said inlput/ output interface, and a second 

3 0 clock independent oil said ring counter variable speed 

system clock connected to said input/ output interface. 

21. The microprocessor system of Claim 20 in which 
said second clock as a fixed frequency clock. 

35 / 

22. A microprocessor system, comprising a central 



* 
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processing unit, a memory, a bus connecting s^id central 
processing unit to said memory, said central processing 
unit including an arithmetic logic unit and a push down 
stack connected to said arithmetic logic jQnit, said push 
5 down stack including means for storing a top item 
connected to a first input of said arithmetic logic unit 
and means for storing a next item connected to a second 
input of said arithmetic logic unit, ^said arithmetic logic 
unit having an output connected to ysaid means for storing 

10 a top item, said push down stack having a first plurality 
of stack elements configured /as latches, a second 
plurality of stack elements configured as a random access 
memory, said first and second plurality of stack elements 
and said central processing /unit being provided in a 

15 single integrated circuit^^rtd a third plurality of stack 
elements configured as L j& amiom^ access memory external to 
said single integrated circuit. 

23. The microprocessor system of Claim 22 
2 0 additionally comprising a first pointer connected to said 
first plurality of stack elements, a second pointer 
connected to said second plurality of stack elements, and 
a third pointer connected to said third plurality of stack 
elements, said central processing unit being connected to 

2 5 pop items from saicy first plurality of stack elements, 

said first stack pointer being connected to said second 
stack pointer to py&p a first plurality of items from said 
second plurality/ pf stack elements when said first 
plurality of staflik elements are empty from successive pop 

3 0 operations by sfaid central processing unit, said second 

stack pointer Ibeing connected to said third stack pointer 
to pop a second plurality of items from said third 
plurality of /stack elements when said second plurality of 
stack elements are empty from successive pop operations by 
35 said central processing unit. 
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24. A microprocessor system, comprising a central 
processing unit, said central processing unit including an 
arithmetic logic unit, a first register connected to 
supply a first input to said arithmetic logic unit, a 
5 first shifter connected between yan output of said 
arithmetic logic unit and said firpt register, a second 
register connected to receive a starting polynomial value, 
an output of said second register being connected to a 
second shifter, a least significant bit of said second 

10 register being connected to sairci arithmetic logic unit, a 
third register connected to ^supply feedback terms of a 
polynomial to said arithmetic? logic unit, a down counter, 
for counting down a number /corresponding to digits of a 
polynomial to be generat^( connected to said arithmetic 

15 logic unit, said arithjtfe^Lc logic unit being responsive to 
a polynomial instruoTic^nyto carry out an exclusive OR of 
the contents of saicT^first register with the contents of 
said third register if /the least significant bit of said 
second register is a /"ONE" and to pass the contents of 

2 0 said first register unaltered if the least significant bit 
of said second reg/ster is a "ZERO", until said down 
counter completes a/ count, the polynomial to be generated 
resulting in said frirst register. 

2 5 25. A microprocessor system, comprising a central 

processing unit, /said central processing unit including an 
arithmetic logic unit, a result register connected to 
supply a first7 input to said arithmetic logic unit, a 
first, left swifting shifter connected between an output 

3 0 of said arithmetic logic unit and said result register, a 

multiplier register connected to receive a multiplier in 
bit reversecy form; an output of said multiplier register 
being connected to a second, right shifting shifter, a 
least significant bit of said second register being 
35 connected to said arithmetic logic unit, a third register 
connected/ to supply a multiplicand to said arithmetic 
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logic unit, a down counter, for counting down/ a number 
corresponding to one less than the number of digits of the 
multiplier, connected to said arithmetic logdc unit, said 
arithmetic logic unit being responsive yto a multiply 
5 instruction to add the contents of said /result register 
with the contents of said third registe/r when the least 
significant bit of said multiplier regisster is a "ONE" and 
to pass the contents of said result/ register unaltered 
when the least significant bit of .said multiplier is a 
10 "ZERO", until said down counter completes a count, the 
product resulting in said first register. 

26. A microprocessor system, comprising a central 
processing unit, a dynamic random access memory, a bus 

15 connecting said central processing unit to said dynamic 
random access memory, and multiplexing means on said bus 
between said central p^cessing unit and said dynamic 
random access memory/ iaid multiplexing means being 
connected and conf igurect ro pro vide row addresses, column 

2 0 addresses and data on said bus, and 

means connected to ysaid bus for fetching instructions 
for said central processing unit on said bus, said means 
for fetching instructions being configured to fetch 
multiple sequential instructions in a single memory cycle. 
25 / 

27. The microprocessor system of Claim 26 in which 
said central processing unit includes an arithmetic logic 
unit and a first push down stack connected to said 
arithmetic logirc: unit, said first push down stack 

3 0 including means / for storing a top item connected to a 

first input of /said arithmetic logic unit and means for 
storing a next/ item connected to a second input of said 
arithmetic loqfic unit, said arithmetic logic unit having 
an output connected to said means for storing a top item. 
35 / 

28. The microprocessor system of Claim 27 
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additionally comprising a second push down stack,/ said 
means for storing a top item being connected to provide an 
input to said second push down stack. / 

5 29. The microprocessor system of Claim y28 in which 

said second push down stack comprises a register file and 
said means for storing a top item and said/ register file 
are bidirectionally connected. / 

10 30. The microprocessor systc&m of Claim 29 

additionally comprising means connected to said means for 
fetching multiple instructions for determining if multiple 
instructions fetched by said means for fetching multiple 
instructions require a memory access, said means for 

15 fetching multiple instructions/ fetching additional 
multiple instructions if the mult/ple instructions do not 
require a memory access, / 

31. The microprocesso^y&ystem of Claim 3 0 in which 

2 0 said microprocessor system ./(/including said memory, is 

contained in an integrated /circuit , said memory is a 
dynamic random access memory, and said means for fetching 
multiple instructions Ln eludes a column latch for 
receiving the multiple instructions . 
25 / 

32. The microprocessor system of Claim 30 
additionally comprising an instruction register for the 
multiple instructions yconnected to said means for fetching 
instructions, means connected to said instruction register 

3 0 for supplying the multiple instructions in succession from 

said instruction re/gister, a counter connected to control 
said means for supplying the multiple instructions to 
supply the multinAe instructions in succession, means for 
decoding the multiple instructions connected to receive 
3 5 the multiple instructions in succession from the means for 
supplying the multiple instructions, said counter being 
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connected to said means for decoding X.o/ receive 
incrementing and reset control signals from jsaid means 
for decoding, said means for decoding being configured to 
supply the reset control signal to said counter and to 
5 supply a control signal to said means / for fetching 
instructions in response to a SKIP instruction in the 
multiple instructions. / 

33. The microprocessor system of Claim 32 
10 additionally comprising a loop counter connected to 

receive a decrement control signal from said means for 
decoding, said means for decoding yfeeing configured to 
supply the reset control signal to /said counter and the 
decrement control signal to said loop counter in response 
15 to a MICROLOOP instruction in the multiple instructions. 

34. The microprocessor sysyem of Claim 33 in which 
said means for decoding is^^prixigured to control said 
counter in response to an ^s^ruption utilizing a variable 

20 width operand, said micitoprodes^or system additionally 
comprising means connected to /said counter to select the 
variable width operand in response to said counter. 

35. The microprocessor system of Claim 34 
25 additionally comprising a /programmable read only memory 

containing instructions connected to said bus, means 
connected to said bus for fetching instructions for said 
central processing uniy on said bus, said means for 
fetching instructions including means for assembling a 
3 0 plurality of instructions from said programmable read only 
memory and storing the plurality of instructions in said 
dynamic random access /memory . 

36. The microprocessor system of Claim 35 
3 5 additionally comprising a direct memory access processing 

unit, said bus (Connecting said direct memory access 
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processing unit to said dynamic random access /memory , said 
dynamic random access memory containing instructions for 
said central processing unit and said direct memory access 
processing unit, said direct memory access processing unit 
5 including means for fetching instructions* for said central 
processing unit on said bus and for fetching instructions 
for said direct memory access processing unit on said bus. 

37. The microprocessor system/of Claim 36 in which 
10 said central processing unit includes an arithmetic logic 

unit, a first push down stafck connected to said 
arithmetic logic unit, said ycirst push down stack 
including means for storing a £op item connected to a 
first input of said arithmetic /logic unit and means for 
15 storing a next item connected /to a second input of said 
arithmetic logic unit, said arithmetic logic unit having 
an output connected to said means for storing a top item, 
a register file, said means yfcor storing a top item being 
connected to provide an/mpuy to said register file. 

20 L// ' 

38. The microprocessor system of Claim 37 in which 

said register file comprises a second push down stack and 
said means for storing a kop item and said register file 
are bidirectionally connected, 
25 / 

39. The microprocessor system of Claim 38 in which 
said microprocessor systfem includes a sensing circuit and 
a driver circuit, and / an output enable line connected 
between said dynamic random access memory, said sensing 

30 circuit and said driver circuit, said sensing circuit 
being configured to provide a ready signal when said 
output enable line reaches a predetermined electrical 
level, said microprocessor system being configured so that 
said driver circuit /provides an enabling signal on said 

35 output enable line responsive to the ready signal. 
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40. The microprocessor system of Claim 39 in which 
the predetermined electrical level is jk predetermined 
voltage. 



5 41. The microprocessor system of Claim 40 

additionally comprising a ring coynter variable speed 
system clock connected to said central processing unit, 
said central processing unit amd said ring counter 
variable speed system clock being provided in a single 
10 integrated circuit. / 

42. The microprocessor system of Claim 41 
additionally comprising an input/output interface 
connected to exchange coupling control signals, addresses 

15 and data with said input/output interface, and a second 
clock independent of said/ ring counter variable speed 
system clock connected to^sfeiid input/ output interface. 

43. The microproiceafees^gystem of Claim 42 in which 
2 0 said second clock is a fixed frequency clock. 

44. The microprocessor system of Claim 43 in which 
said first push down sfcack has a first plurality of stack 
elements configured its latches, a second plurality of 

2 5 stack elements configured as a random access memory, said 

first and second plurality of stack elements and said 
central processing/ unit being prpvided in a single 
integrated circuiy, and a third plurality of stack 
elements configured as a random access memory external to 

3 0 said single integrated circuit. 

45. The/ microprocessor system of Claim 44 
additionally comprising a first pointer connected to said 
first plurality of stack elements, a second pointer 

35 connected to ss(id second plurality of stack elements, and 
a third pointed connected to said third plurality of stack 
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elements, said central processing unit being connected to 
pop items from said first plurality at stack elements, 
said first stack pointer being connected to said second 
stack pointer to pop a first plurality of items from said 
5 second plurality of stack elemenys when said first 
plurality of stack elements are empty from successive pop 
operations by said central processing unit, said second 
stack pointer being connected to said third stack pointer 
to pop a second plurality of Atems from said third 
10 plurality of stack elements when said second plurality of 
stack elements are empty from successive pop operations by 
said central processing unit. / 

46. The microprocessor system of Claim 45 

15 additionally comprising a first register connected to 
supply a first input toy's'aiii arithmetic logic unit, a 
first shifter connected* between an output of said 
arithmetic logic unit /aruDk^sAjji_f irst register, a second 
register connected to receive a starting polynomial value, 
2 0 an output of said second register being connected to a 
second shifter, a least significant bit of said second 
register being connected t±> said arithmetic logic unit, a 
third register connected /to supply feedback terms of a 
polynomial to said arithmetic logic unit, a down counter, 

2 5 for counting down a number corresponding to digits of a 

polynomial to be generated, connected to said arithmetic 
logic unit, said arithmetic logic unit being responsive to 
a polynomial instruction to carry out an exclusive OR of 
the contents of said ffirst register with the contents of 
30 said third register if the least significant bit of said 
second register is a/ "ONE" and to pass the contents of 
said first register unaltered if the least significant bit 
of said second register is a "ZERO", until said down 
counter completes a /count, the polynomial to be generated 

3 5 resulting in said fi/rst register. 
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47. The microprocessor system of Claim/ 46 in which 
said first register is a result register', said first 
shifter is a left shifting shifter, said ssecond register 
is a multiplier register connected/ to receive a 

5 multiplier in bit reversed form, said second shifter is a 
right shifting shifter, said third register is connected 
to supply a multiplicand to said arithmetic logic unit, 
said down counter is configured for counting down a number 
corresponding to one less than the nmaber of digits of the 

10 multiplier, said arithmetic logic unit being responsive to 
a multiply instruction to add the /contents of said result 
register with the contents of saifti third register, if the 
least significant bit of said second register is a "ONE" 
and to pass the contents of sa^d first register unaltered 

15 if the least significant bit ok said second register is a 
"ZERO" until said down counter completes a count, the 
product resulting in said/first register. 

48. A microproc^soir^hich^ comprises a main central 
2 0 processing unit and a sfeparate direct memory access 

central processing unit in a single integrated circuit 
comprising said microprocessor, said main central 
processing unit having an arithmetic logic unit, a first 
push down stack with a nop item register and a next item 

2 5 register, connected to /provide inputs to said arithmetic 

logic unit, an output oSf said arithmetic logic unit being 
connected to said tap item register, said top item 
register also being /connected to provide inputs to an 
internal data bus/ said internal data bus being 
30 bidirectionally connected to a loop counter, said loop 
counter being connected to a decrementer, said internal 
data bus being bidirectionally connected to a stack 
pointer, return /stack pointer, mode register and 
instruction register, said internal data bus being 

3 5 connected to a memory controller, to a Y register of a 

return push dowrf stack, an X register and a program 

A-50412/WEH 



• # 

- 78 - , 

counter, said Y register, X register and program counter 
providing outputs to an internal address bus, said 
internal address bus providing inputs Ao said memory 
controller and to an incrementer, said yxncrementer being 
5 connected to said internal data bus, ,said direct memory 
access central processing unit providing inputs to said 
memory controller, said memory controller having an 
address/data .bus and a plurality yof control lines for 
connection to a random access memory* 
10 / 

49. The microprocessor of /claim 48 in which said 
memory controller includes a multiplexing means between 
said central processing unit and said address/data bus, 
said multiplexing means beipg connected and configured to 

15 provide row addresses, coMry addresses and data on said 
address/data bus. / Aw 

50, The microprocessor of Claim 48 in which said 
memory controller includes Means for fetching instructions 

20 for said central processing unit on said address/data bus, 
said means for fetching Anstructions being configured to 
fetch multiple sequential instructions in a single memory 
cycle. / 

25 51. The microprocessor of Claim 50 additionally 

comprising means connected to said means for fetching 
instructions for determining if multiple instructions 
fetched by said means for fetching instructions require a 
memory access, said means for fetching instructions 

30 fetching additional/ multiple instructions if the multiple 
instructions do notd require a memory access. 

52. The microprocessor of Claim 50 in which said 
microprocessor apid a dynamic random access memory are 
3 5 contained in a sAngle integrated circuitand said means for 
fetching instructions includes a column latch for 
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y-e ooiving the multiple instructions. ■ * 

53. The microprocessor of Claim 48 in which said 
microprocessor includes a sensing circuit and a driver 

5 circuit, and an output enable line for /connection between 
the random access memory, said sensing circuit and said 
driver circuit, said sensing circuit/being configured to 
provide a ready signal when saicy output enable line 
reaches a predetermined electrical level, said 
10 microprocessor being configured /so that said driver 
circuit provides an enabling signal on said output enable 
line responsive to the ready signal. 

54. The microprocessor /of Claim 48 additionally 
15 comprising a ring counter variable speed system clock 

connected to said main central* processing unit, said main 
central processing unit arafl /said ring counter variable 
speed system clock being/^rdvided in a single integrated 
circuit. j 
20 I 

55. The microprocessor of Claim 54 in which said 
memory controller includes an input/output interface 
connected to exchange coupling control signals, addresses 
and data with said main central processing unit, said 

25 microprocessor additionally including a second clock 
independent of said rimg counter variable speed system 
clock connected to said /input/ output interface. 

56. The microprocessor of Claim 48 in which said 
3 0 first push down stack has a first plurality of stack 

elements configured 4s latches, a second plurality of 
stack elements configured as a random access memory, said 
first and second plurality of stack elements and said 
central processing / unit being provided in a single 
35 integrated circuit,/ and a third plurality of stack 
elements configured/ as a random access memory external to 
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.jsaid ^i-E^t,g igi j^grdLed circuit? 



57. The microprocessor of Claim 56 ^additionally 
comprising a first pointer connected jto said first 

5 plurality of stack elements, a second poster connected to 
said second plurality of stack elejaents, and a third 
pointer connected to said third/ plurality of stack 
elements, said central processin^unit being connected to 
pop items from said first plurality of stack elements, 
10 said first stack poinfee j/ t^ ing connected to said second 
stack pointer to pop a^ Eprst plurality of items from said 
second plurality of ./stack elements when said first 
plurality of stack jeoements are empty from successive pop 
operations by said central processing unit, said second 
15 stack pointer Jrfeing connected to said third stack pointer 
to pop a y^econd plurality of items from said third 
plurality/of stack elements when said second plurality of 
stack jeaements are empty from successive pop operations by 
saijr central processing unit, 

20 

58. In a microprocessor system, a method for 
fetching instructions, each having ar first plurality of 
bits, from a memory, which comprises providing an 
instruction register having a second plurality of bits 

25 constituting a multiple of the /irst plurality of bits, 
fetching a first set of multiple sequential instructions 
in a single memory cycle, storing the multiple sequential 
instructions in the institution register, determining if 
the multiple instruct iorifp/require a memory access, and 

3 0 fetching a second set of multiple instructions during 
execution of the first self of multiple instructions if the 
first set of multiple i^" struc tions do not require access 
to the memory. 



35 59. The method/of Claim 58 in which a portion of the 

multiple sequential instructions are skipped in response 
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to a SKIP instruction. 

60. The method of Claim 58 in whiy£h a portion of the 
multiple sequential instructions/ are repeated a 

5 predetermined number of times in response to a MICROLOOP 
instruction. 

61. The method of Claim 58 /additionally comprising 
the steps of storing an instruction utilizing a variable 

10 width operand and the variabl/e width operand in said 
instruction register, determining if the instruction 
utilizes a variable width operand, and selecting the width 
of the operand for output from said instruction register 
in response to the instruction using the variable width 
15 operand. 



7/ 



62. The method of/Claim 58 additionally comprising 
the steps of storing a plurality of instructions in a read 
only memory, fetching selected instructions from the 
20 plurality of instructions, assembling the multiple 
sequential instructions , and storing the multiple 
sequential instructions in a random access memory prior to 
fetching the multiple sequential instructions. 

25 63. In a microprocessor connected to a memoryytSy an 

output enable line, a method for determining Jimen an 
enable signal can be sent to said memory, which/comprises 
sensing a predetermined electrical level on/said output 
enable line, and providing the enabling^pagnal on said 

3 0 output line in response to the prec^eTt^mined electrical 
level . 

64. The method of Clal#f 63 in which the 

predetermined electrical level is/k voltage. 



35 



65. In a microprocessor/integrated circuit, a method 
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for clocking the microprocessor, which comprises 
fabricating a ring counter system clock / and the 
microprocessor each having a plurality of ^transistors 
having operating characteristics which vary /in the same 
5 way with variations in their fabrication, /and using the 
ring counter system clock for clocking the /microprocessor . 

66. The method of Claim 65 additionally comprising 
the steps of providing an input/ output interface for the 

10 microprocessor integrated circuitr and clocking the 
input/output interface with a second clock independent of 
the ring counter system clock. / 

67. The method of Claim^-66 An which the second clock 
15 is a fixed frequency clock^r / / 

68. In a microprocessor system, a method for 
operating a push down stack/ which comprises providing a 
first plurality of stack elements configured as latches, a 

2 0 second plurality of stack Velements configured as a random 
access memory, the firsty and second plurality of stack 
elements being provided /in a single integrated circuit 
with the microprocessor, providing a third plurality of 
stack elements configured as a random access memory 

25 external to the single integrated circuit, storing items 
in the push down stack, popping up to a first plurality 
of items from the/ first plurality of stack elements 
without accessing the second plurality of stack elements, 
popping a first ^plurality of items from the second 

30 plurality of stack elements when the first plurality of 
stack elements are empty, popping up to the second 
plurality of ity&ms from the second plurality of stack 
elements without accessing the third plurality of stack 
elements, and nppping a second plurality of items from the 

35 third plurality of stack elements when the second 
plurality of stack elements are empty. 
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69. A method for generating a polynomial, which 
comprises providing a starting polynomial value, right 
shifting feedback terms for the polynomial, determining if 

5 a least significant bit of the startang polynomial value 
is a "ONE" or a "ZERO", performing am exclusive OR of the 
shifted feedback terms for the/ polynomial with the 
feedback terms for the polynomial Af the least significant 
bit of the starting polynomial Is a "ONE", right shifting 

10 the shifted feedback terms for tine polynomial if the least 
significant bit of the the /starting polynomial is a 
"ZERO", and repeating the above operations a total number 
of times equal to the numbeiy of digits of the polynomial 
to be generated. * I 

15 / / _ 

70. A method^ of /multiplying, which comprises 
providing a multiplier, /a multiplicand and a "ZERO", 
determining if a least significant bit of the multiplier 
is a "ONE" or a "ZERO"/ adding the multiplicand and the 

20 "ZERO" and shifting tlW sum left if the least significant 
bit of the multiplicand is a "ONE", storing the "ZERO" if 
the least significant/ bit of the the starting polynomial 
is a "ZERO", to gwe a partial result, shifting the 
multiplier right to /give a right shifted multiplier, and 

2 5 repeating the above operations, using the right shifted 

multiplier in place of the multiplier and the partial 
result in place ck the given "ZERO" after the first time 
the operations aye performed, and shifting the sum of the 
partial result ahd the multiplicand or the passed through 

3 0 partial result Aeft to carry out the operations a total 

number of timers equal to one less than the number of 
digits in the Multiplier, to give a desired product. 
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